This paper considers the incentives of oligopolistic firms to diversify into technologically related markets when there are diseconomies of scope. There is a rent extraction incentive for firms to adopt flexible technologies which enable them to enter technologically related markets, thereby increasing competition. However, this strategic motive leads to inefficiency in production owing to diseconomies of scope. This paper shows that the welfare gain arising from increased competition is offset by the inefficiency in production, which may lead to lower welfare than in the case of pure monopoly. This is a counter-example to the contention that the diversification increases social welfare.
INTRODUCTION
It has long been recognized that an important form of potential competition might come from firms already producing in technologically related industries. ' We also obseive firms diversifying from a particular technological base to produce a wider range of outputs (for example in electronic goods and vehicles). The firm's choice of technology will determine the scope the firms have for this diversification: firms may have a dedicated technology, which is tailor-made for producing one output exclusively, or a flexible2 technology, which allows the firm to produce a range of outputs. This paper models the strategic choice between dedicated and flexible technologies in an oligopolistic context, to determine the incentives for individual firms to opt for flexibility and a wider product lange.
One strand of the existing literature on multi-product firms focuses on the role of economies of scope as an explanation of diversification (see e.g. Panzar and Willig 1981; Eaton and Lemche 1991). If we wish to understand why multi-product firms exist in competitive or contestable markets, the explanation will focus on the cost-efficiency of diversified versus single-product firms. The reasons for such economies of scope are related to complementarities of production, 'quasi-public' inputs and related factors. (See Milgrom and Roberts (1990) for a discussion.) However, if we wish to explain the limits to diversification, why a multi-product firm has a particular range of products and not a larger one, one must consider (eventual) diseconomies of scope. Unless it is optimal for one firm to produce all outputs, there must be eventual diseconomies of scope. Indeed, the essence of much of the move to corporate divestiture and 're-focusing' in recent years has been to make efficiency gains by limiting the range of activities undertaken by firms. There are many examples in recent years of firms that have become inefficient as a result of producing too wide a product range (e.g. British Leyland in the mid-1970s-see Murfin 1982-and more recently the Midland Bank, in the UK).
In this paper, I argue that the possibility of over-diversification may be endemic in oligopolistic markets. By diversifying into technologically related markets, firms are able to extract rents from these markets. In the presence of economies of scope, when firms enter each other's markets this may have a beneficial effect on social welfare by leading to increased competition and lower prices (see Brander and Eaton 1984; Calem 1988; Roller and Tombak 1990) . However, in the presence of (eventual) diseconomies of scope, there (may) be a social welfare loss in terms of inefficient production to counterbalance the beneficial effects of more competition. This paper presents a model of diversification with diseconomies of scope in which this inefficiency in production actually outweighs the gain from increased competition, resulting in an overall decline in social welfare. The model presented is in many ways specific, and as such might be considered as an example. Turning now to the issue of firms' technology, we assume that each firm has a choice between a flexible technology, whichallows it to produce both commodities, and a dedicated technology, which allows it to produce only a single commodity. Furthermore, we will assume that firm l's 'home' market is X and firm 2's is Y, and that for analytical convenience firms can possess the dedicated technology only for their 'home' market. (The results in no way depend on this.) Roller and Tombak (1990) assume that the choice of a flexible technology as opposed to a dedicated technology has no implication for marginal production costs of either output, but has an implication only in terms of fixed costs. However, in this paper we will, explore the case where there are diseconomies of scope, so that flexibility may imply a loss of efficiency in terms of marginal cost as well as fixed costs. Dedicated machinery can be tailor-made to suit a particular product, and the firm can accumulate learning-by-doing experience if it specializes in producing only one good. The simultaneous product of two different outputs may raise marginal costs through a loss of learning-by-doing experience, and because production methods cannot be perfectly accommodated to each output. If the firms choose the dedicated technology for their home industry, they incur zero production costs. The idea here is that with a dedicated technology the firm faces zero (constant) marginal cost, any set-up cost F being already incurred and hence sunk. Given that the dedicated technologies are assumed to be free, the first-best social outcome is clearly to have each firm choosing the dedicated technology, and producing the competitive output X? = I= A, with both prices at zero. If S>0, the flexible technology can never be socially optimal: any combination of outputs can be produced at less cost by two dedicated single-product firms. If we compare the social optimum with the pure-monopoly outcome, the social welfare loss (SWL') in each market is given by the welfare-loss triangle A2/8, total loss being A'i = A2/4.
II. EQUILIBRIUM AND TECHNOLOGY
In the case of duopoly with two types of technology, there are three types of outcome possible: (1) where both firms choose the dedicated technology, which gives rise to the standard monopoly outcome in each market; (2) where both firms have a flexible technology, so that there may be mutual entry into each others home markets; (3) the asymmetric case of one-sided entry, where one firm adopts a flexible technology and the other does not.
If both firms have chosen flexible technologies and incurred costs S, the variable profits are given for firm 1 (and analogously for firm 2) by Note that IF<LIM: mutual entry leads to lower profits than the monopoly outcome. If c= S= 0, (7) yields the standard Cournot duopoly with each firm producing A/3 and earning A2/9 in each market. As c becomes larger, the smaller is the equilibrium outputs and profits, and the higher the equilibrium price. It is also useful to note that the equilibrium price-cost margin p with mutual entry is: In the case that one firm (firm 1, say) opts for a flexible technology and firm 2 has a dedicated technology, there is the possibility of one-sided entry. If c2? 1, there is a blockaded entry into firm 2's home market: it deters entry by producing its monopoly output. For c < 1, however, there will be equilibrium entry of firm 1 into firm 2's market. The reaction functions and equilibrium outcome in this case are obtained from (5) by setting x2 = 0. The profits the 'raider' firm l earn can be denoted by lFr: the raider increases its profits (net of S) from the monopoly level, so that nFr + S> nH. The raided firm will earn less nF-<H M. It can be verified that when S=O, fFr>n m>nl >nF F. This structure of payoffs is a classic Prisoners' Dilemma, as noted by Roller and ? The London School of Economics and Political Science 1994 Tombak (1990). For S small enough, the flexible technology dominates the dedicated technology. Both firms do better by 'co-operating' and earning monopoly profits rlM. However, each has an incentive to 'defect' by adopting a flexible technology (fIFr> flM) so that in equilibrium both firms earn fl'F a Pareto-inferior outcome.
III. WELFARE ANALYSIS
In this section we calculate the social welfare loss (SWL) in terms of consumer and producer surplus relative to the first-best in the two symmetric cases: (1) pure monopoly, where both firms choose the dedicated technology and enjoy an uncontested monopoly in their home market, and (2) diversified oligopoly, where both firms opt for flexible technologies and compete in both markets, leading to duopoly. The key point I wish to make is that, with diseconomies of scope, situation 2 can lead to lower social welfare than situation 1.
In the case where both firms choose flexible technologies and diversify, there will be two sources of SWL as depicted in Figure 1 , in addition the lump-sum For c < c*, the diversified outcome gives a better outcome than the pure-monopoly outcome: for c* < c < 2 the ranking is reversed. Clearly, if there are strictly positive lump-sum costs associated with the flexible technology, the flexible outcome can be worse for lower values of c. How does the total welfare loss break down into its components, the welfare triangle loss AF and SP. In Table I we compute these values for three representative values of c. As can be seen, the size of the welfare loss due to productive 
